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Introduction
"Forward guidance" in monetary policy means providing some information about future policy settings. In recent years, the Federal Reserve, the Bank of Canada, the European Central Bank (ECB), and the Bank of England have used different forms of forward guidance. The forward guidance by these central banks was introduced in the special context of a binding lower bound for the policy rate. It has been used as a way of implementing more expansionary policy when the policy rate has been restricted by a lower bound.
In contrast, for many years, some central banks have used forward guidance as a natural part of their normal monetary policy. This forward guidance has been in the specific form of a published forecast for the interest rate, either the policy rate or a ninety-day interest rate. The Reserve Bank of New Zealand (RBNZ) has published a path for the ninety-day rate from 1997, Norges Bank for the policy rate from 2005, Sveriges Riksbank and the Bank of Israel for the policy rate from 2007, and the Czech National Bank for a ninety-day rate from 2008. More recently, the Federal Reserve has published a forecast for its policy rate from 2012, in the form of the "dot plot" collecting individual Federal Open Market Committee (FOMC) participants' judgment of the appropriate level of the policy rate over three calendar years and the longer run.
In this paper, I look more closely at the Swedish, New Zealand, and U.S. experience of publishing an interest rate path. In particular, by comparing the published interest rate path with market expectations of future interest rates before and after the publication, one may assess both the predictability of monetary policy-that is, how well the market anticipated the new interest rate path-and the credibility of the published interest rate path-that is, to what extent the market expectations line up with the interest rate path after publication. Furthermore, if after the publication market expectations line up well with the published interest rate path, this indicates that the actual financial conditions, given by the actual market yield curve, are equal to the intended financial conditions, the yield curve consistent with the published interest rate path. Then, monetary policy is successful in managing expectations (Woodford 2005) .
Regarding the predictability and credibility of the interest rate path, the Swedish experience includes examples of both great successes and great failures. In particular, the paper examines the circumstances of the great failure of September 2011, when the Riksbank announced a high and increasing policy rate path. It indicated a rise in the policy rate by about 75 basis points over the next six quarters. However, before and after the announcement, market expectations indicated a fall of about 75 basis points over the next six quarters. This was hence a situation when the published interest rate path completely lacked credibility, and the actual financial conditions were substantially easier than the intended ones. Ex post, the market expectations were right and the Riksbank interest rate path was wrong. The Riksbank actually lowered the policy rate by 100 basis points over the next six quarters. This failure is better understood once the complex broader picture of Swedish monetary policy at the time is explained. The Riksbank actually conducted a very controversial and aggressive leaning against the wind. 1 Furthermore, although this was a failure in view of the intended monetary policy, it was arguably not a failure in view of the rather weak economy, which very much needed the easy conditions delivered by the market.
Regarding the predictability and credibility of the interest rate path, the New Zealand experience of successes and failures is much less dramatic. This is not strange given that New Zealand's monetary policy appears to have been better focused on achieving its objectives. 2 There are no failures of predictability and credibility of the magnitude seen in Sweden. Still, I find a case when the actual financial conditions are clearly tighter than the intended ones, and 1 During my period as Deputy Governor and Executive Board member of the Riksbank, I consistently dissented against this policy.
2 However, the RBNZ arguably made a mistake in relying too much on a monetary conditions index (MCI) in the late 1990s. At the invitation of New Zealand's Minister of Finance, I conducted a review of the operation of monetary policy in New Zealand during the first ten years of inflation targeting (Svensson 2001) . My overall conclusion was that "with regard to the operational framework and how monetary policy is managed in pursuit of the inflation target, I have found that the period (mid-1997 (mid- to March 1999 when the Reserve Bank used an MCI to implement monetary policy represents a significant deviation from best international practice. This has now been remedied, and monetary policy in New Zealand is currently entirely consistent with the best international practice of flexible inflation targeting, with a medium-term inflation target that avoids unnecessary variability in output, interest rates and the exchange rate. Only some marginal improvements, mostly of a technical nature, are recommended." another when the actual financial conditions are substantially easier than intended. In the latter case, the market seems to have been ahead of the RBNZ, because the next published interest rate path was shifted down substantially, making the new intended financial conditions much easier and more or less in line with those previously anticipated by the market.
The U.S. experience of a published policy rate path is short, because it only started in January 2012. Furthermore, one must keep in mind that the "path" is not the outcome of a joint committee decision. In this paper, as in most discussions of the FOMC's dot plot, the policy rate path is constructed as the median of the FOMC participants' individual assessments for each specified year. But because the voters of the FOMC are a rotating subset of the participants, the policy rate path constructed this way is not necessarily the median of the voting participants' assessment. Even if the median of the voters' assessments were known, it would not necessarily be the case that a joint committee decision would correspond to that median. This would depend on the dynamics of the decision process of the FOMC; for instance, the Chair's assessment is likely to carry more weight. These qualifications must be kept in mind when the median policy rate path is used as an approximation to a joint FOMC decision. That said, during 2012 and 2013, market expectations have been either a bit below or well aligned with the FOMC policy rate path. For instance, the December 2013 policy rate path was very well anticipated by the market and highly credible after publication. During 2014, however, market expectations of future policy rates have fallen increasingly below FOMC participants' policy rate paths, the possible reasons for which have been much discussed and are further commented on below. Thus far during the short U.S. experience, there is no case where the actual financial conditions implemented by the market have been tighter than what is consistent with the FOMC participants' policy rate path.
Section 2 discusses forward guidance as a special or normal part of monetary policy and possible reasons why publication of an interest rate path would be a normal part of monetary policy. Section 3 discusses the practical experience of forward guidance in Sweden, in particular the large discrepancy between the Riksbank's policy rate path and market expectations of future policy rates in September 2011. Section 4 discusses some specific aspects of the discrepancy of September 2011, whereas section 5 discusses some broader aspects of the Riksbank policy at the time. Section 6 discusses the much less dramatic New Zealand experience, against the background of the broader picture of monetary policy in New Zealand, very different from that in Sweden. Section 7 discusses the short U.S. experience. Section 8 concludes.
Forward Guidance as a Special or Normal Policy
In recent years, the Federal Reserve, the Bank of Canada, the ECB, and the Bank of England have used different forms of verbal forward guidance-meaning some information in policy statements about future monetary policy settings in order to affect market expectations about future policy settings. The forward guidance by these central banks was introduced in the context of a binding lower bound for the policy rate. It has been used as a way of implementing a more expansionary policy when the policy rate has been restricted by a lower bound.
Forward guidance in the specific form of a published forecast for the interest rate has been used by the Reserve Bank of New Zealand from 1997, by Norges Bank from 2005, the Riksbank from 2007, the Bank of Israel from 2007, and the Czech National Bank from 2008. That kind of forward guidance is a normal part of the policy and communication of these central banks. These central banks all pursue flexible inflation targeting, meaning that the objective of the policy is to stabilize both inflation targeting around an announced inflation target and resource utilization around its longrun sustainable rate. 3 More recently, in January 2012, the Federal Reserve, with its "Statement on Longer-Run Goals and Monetary Policy Strategy" (Federal Open Market Committee 2012a), became a very transparent flexible inflation targeter. It also started to publish a forecast for its policy rate, in the specific form of a scatter plot where each dot indicates the value of an individual FOMC participant's judgment of the appropriate level of the target federal funds rate at the end of three calendar years and over the longer run.
Which measure of resource utilization is most appropriate may vary from economy to economy. For concreteness, I here use the unemployment rate as the relevant measure of resource utilization. At least in Sweden, the unemployment rate and the gap to an estimated long-run sustainable rate are in my view a much more reliable indicator of resource utilization than the output gap, which relies on very shaky, arbitrary, and unverifiable estimates of potential output (Svensson 2011) . In New Zealand, the RBNZ uses the output gap as the main measure of resource utilization. The Federal Reserve's mandate of promoting price stability and maximum employment makes it natural that, as measures of resource utilization, it focuses on the gap between employment and its assessment of the maximum level of employment and the gap between unemployment and the "longer-run normal rate of unemployment" (Federal Open Market Committee 2012a).
There are several reasons why forward guidance in the form of a published forecast for interest rate (a policy rate path or a path for a market ninety-day rate consistent with the central bank policy rate path) may be considered a natural part of a monetary policy in the form of flexible inflation targeting:
• Transparency. Because the economy reacts with a lag to monetary policy actions, monetary policy has to be guided by central bank forecasts for inflation and unemployment. A coherent forecast for inflation and unemployment requires a forecast for the policy rate. Coherent flexible inflation targeting requires "forecast targeting," that is, choosing a policy rate path such that the corresponding forecasts for inflation and unemployment "look good," meaning that they best stabilize both inflation around the target and unemployment around its long-run sustainable rate. Because the policy rate path is inherent in forecast targeting, transparency of policy requires the publication of forecasts for both the target variables (inflation and unemployment) and the policy rate.
• Effectiveness. A published policy rate should affect market expectations of future policy rates and thereby the yield curve and longer market rates that have an impact on economic agents' decision and this way contribute to a more effective implementation of monetary policy. 4 (The publishing of forecasts for inflation and unemployment should also affect the expectations of those variables and contribute to a more effective implementation of policy; see Svensson and Woodford 2005) . • Informativeness. Generally, the central bank should have better information about its plans for the future policy rate than any other agent. A published policy rate path should therefore provide useful information for the private sector and the public authorities about future policy rates, which should contribute to more informed decisions. • Justification. Published forecasts for the policy rate, inflation, and unemployment allow a transparent and coherent way of justifying the policy choice by comparing the policy choice with the policy alternatives. • Accountability. Published forecasts for the policy rate, inflation, and unemployment simplify an external evaluation of monetary policy and thereby increase the accountability of the central bank. They allow an external assessment of the trade-off between target variables and the consistency of the policy rate path with the forecasts for the target variables. If instruments other than the policy rate are also used, such as those of balance sheet policies, logic and consistency would demand the publication of forecasts for those as well.
In earlier parts of their inflation-targeting years, many inflationtargeting central banks assumed a constant policy rate path when they constructed their inflation forecasts. The idea was that a constant policy rate inflation forecast that overshoots (undershoots) the inflation target at some horizon such as two years indicates that the policy rate needs to be increased (decreased) (Jansson and Vredin 2003; Vickers 1998) . However, those central banks gradually became aware of a number of problems with the assumption of constant interest rates (Leitemo 2003; Woodford 2005) . The assumption may often be unrealistic and therefore imply biased forecasts, and it may imply either explosive or indeterminate behavior in standard models of the transmission mechanism of monetary policy. In particular, even if a constant interest rate inflation forecast is on target at an appropriate horizon, it will typically overshoot or undershoot the target shortly after that horizon, meaning that the policy rate will have to be adjusted soon, thus violating the assumption of a constant future policy rate. This would make rational market expectations deviate from the constant policy rate. Furthermore, the forecasting process will use inputs such as asset prices that are conditional on market expectations of future interest rates rather than a constant interest rate and will therefore produce inconsistent and difficult-to-interpret forecasts.
Some inflation-targeting central banks then moved to a policy rate assumption equal to the market expectations of future interest rates, as they can be extracted from explicit forward rates and implied forward rates from the yield curve. This reduces the number of problems mentioned above but does not eliminate them fully. For instance, the central bank may have a view of the appropriate future policy rate path that differs from that of the market.
The move to publishing the central bank's own policy rate path solves all the above problems only if the policy rate path is credible, that is, if market expectations adjust to the policy rate path when it is published. If not, this means that some inputs in the forecasting process, such as the exchange rate and other asset prices, are still not consistent with the published policy rate path, making the forecasts for inflation and unemployment inherently inconsistent. As we shall see, this particular problem has been an issue in Sweden in the last few years. 5
Figure 1. The Riksbank Policy Rate and Policy Rate Paths
Source: The Riksbank. Figure 1 shows the Riksbank's policy rate (the repo rate) and the new policy rate path announced at each meeting, starting in February 2007 when the first policy rate path was published and ending with the new policy rate path in July 2014, when the policy rate was lowered from 0.75 percent to 0.25 percent. In October 2014, the policy rate was lowered to 0 percent. The new policy rate path (not shown) was shifted down to zero, with the first rise in the beginning of 2016. In February 2015, the policy rate was lowered to -0.1 percent, and in an extra policy meeting in March 2015, it was lowered to -0.25 percent, with a statement that it was expected to remain at that level at least until the second half of 2016 (not shown). The recent Swedish experience during and after the financial crisis of 2008-9 provides an interesting case study of forward guidance in the form of a published policy rate path. By comparing the published policy rate path with market expectations of the future policy rate-which I will call the market policy rate paths-before and after the publication, one may assess both the predictability of monetary policy and the credibility of the policy rate path. 6 (i) Predictability. Ideally, monetary policy should be so predictable that markets anticipate the new central bank policy rate path well. This should show up as the market policy rate path the day before the publication of the new central bank policy rate path being close to the published policy rate path. (ii) Credibility. Furthermore, after the publication of the central bank policy rate path, its credibility with the market should ideally be so high that the market policy rate path shifts in the direction of the path and lines up well with it.
The Recent Swedish Experience of Forward Guidance
Note that "credibility" here refers only to the extent to which market expectations are in line with the published interest rate path, regardless of whether the interest rate path is appropriate in achieving the monetary policy objectives. Figure 2 shows the Riksbank policy rate and the market policy rate paths after the announcement of the new policy rate and policy rate path.
The period from the start of the publication of the policy rate path in February 2007 until July 2009 was relatively successful regarding the predictability of policy and the credibility of the Riksbank policy rate path. In the fall of 2009 there was a period when the market expected the policy rate to be raised earlier than the published path implied. When the policy rate was raised, beginning with the June 2010 meeting, the market expected the policy rate to be raised at a slower pace than the published path. These cases are discussed in more detail in Svensson (2009 Svensson ( , 2010 and Woodford (2012 Woodford ( , 2013 . Here I will focus on some recent problems.
Regarding predictability and credibility according to (i) and (ii) above, the Riksbank has had both successes and great failures in 6 Market expectations of future policy rates are constructed at the Riksbank as implied forward rate curves. They are adjusted by the Riksbank staff for liquidity, credit, and term premia, so as to be the staff's best estimate of market expectations of future policy rates. Depending on the maturity, the implied forward rates are derived from the rates for STINA (Tomorrow-Next Stibor interest rate swaps) contracts, FRAs (forward rate agreements), or interest rate swaps.
Figure 2. The Riksbank Policy Rate and Market Policy Rate Paths
Source: The Riksbank.
recent years. Figure 3 shows an example of a great success (panel A), at the policy meeting in February 2009, and an example of a great failure (panel B), at the policy meeting in September 2011. The dashed gray line shows the Riksbank policy rate path from the previous decision, the dashed black line shows the published new policy rate path, the solid gray line shows the market policy rate path the day before the publication, and the solid black line shows the market policy rate path after the announcement. 7 Figure 3A shows the very difficult situation at the meeting in February 2009, in the middle of the 2008-9 crises. The Swedish economy was in a free fall, the policy rate was reduced by 1 percentage point from 2 percent to 1 percent, and the Riksbank policy rate path was shifted down even further. The market anticipated this dramatic shift downwards quite well, and after the announcement, the market policy rate path lined up even closer to the repo rate path. Figure 3B shows the very different situation in September 2011, when the Riksbank announced a "postponement" of further increases in the policy rate and the steeply rising policy rate path was shifted somewhat to the right. The discrepancy between the Riksbank path and the market path was exceptionally large. The Riksbank path indicated a rise in the policy rate by about 75 basis points over the next six quarters. The market path was not affected by the announcement and indicated a fall of about 75 basis points over the next six quarters, both before and after the announcement. Ex post, the market policy rate path was right and the Riksbank policy rate path was wrong. The Riksbank actually lowered the policy rate by 100 basis points over the next six quarters. 8 Thus, in September 2011, the Riksbank policy rate path completely lacked credibility. The market apparently found the Riksbank path to be completely irrelevant. The market path did not move when the new Riksbank path was published. Furthermore, the market was predicting the actual future policy rate path quite well. The market apparently had a much better idea of what the Riksbank would be doing in the future than what the Riksbank itself communicated. The Riksbank policy rate path had apparently lost touch with reality.
The exceptionally large discrepancy between the Riksbank's policy rate path and the market expectations, as well as the fact that the market was much better at predicting the policy rate for the next two years, warrants some closer study. What were the consequences of such a discrepancy between market expectations and the policy rate path? How does the discrepancy relate to the broader picture of monetary policy in Sweden at the time? What can explain such an unrealistic policy rate path?
What Were the Consequences of the September 2011
Discrepancy?
In order to understand the consequences of the discrepancy between market expectations and the policy rate path, we need to note another discrepancy, namely that between the Riksbank forecast for foreign policy rates and the market expectations of future foreign policy rates. This is something that was discussed at several policy meetings, including the September 2011 meeting (Sveriges Riksbank 2011). 9
In figure 4 below (Sveriges Riksbank 2011, figure 1), the solid gray line shows the Riksbank forecast for (TCW-weighted) foreign policy rates, whereas the dashed gray line shows (TCW-weighted) market expectations of foreign policy rates, extended to a five-year horizon. 10 We see that the Riksbank forecast is considerably above market expectations. The solid and dashed black lines in the figure show the Riksbank and market policy rate paths from figure 3B extended to a five-year horizon. 9 The Riksbank's published minutes from the policy meetings are attributed and provide-at least for the meetings that I have attended myself-a correct and detailed record of the discussions at the meetings (including figures and tables that I brought to the meetings).
10 The TCW index (Total Competitiveness Weights) is a geometric index. Its weights are based on the average aggregate flows of processed goods for twentyone countries. The weights take into account exports and imports, as well as third-country effects. They are calculated by the International Monetary Fund. The big discrepancy between the Riksbank path and the market path shown in figures 3B and 4 means that the market yield curve consistent with the market policy rate path was very different from the yield curve consistent with a credible Riksbank policy rate path. The discrepancy between the Riksbank forecast for foreign policy rates and the market expectations of foreign policy rates also means that the market yield curve for foreign interest rates was quite different from the yield curve consistent with the Riksbank forecast. This is illustrated in figure 5 (Sveriges Riksbank 2011, figure 2) . The dashed black line shows the Swedish market yield curve, whereas the solid black line shows the yield curve consistent with a credible Riksbank policy rate path, both extended to a five-year maturity. The dashed gray line shows the foreign market yield curve, whereas the solid gray line shows the yield curve consistent with the Riksbank forecast for foreign policy rates.
In figure 5 it can be seen that a Swedish five-year market interest rate (that is, maturing in September 2016) was just over 1.5 percent. But the five-year interest rate compatible with the Riksbank policy rate path was about 3.2 percent, which is to say about 1.7 percentage points higher. 11 Furthermore, the foreign five-year market interest rate was about 1.3 percent whereas the foreign five-year interest rate consistent with the Riksbank forecast was about 2.3 percent, that is, about 1 percentage point higher.
These discrepancies mean that the Riksbank forecast for inflation and unemployment was inherently inconsistent. The Swedish and foreign financial conditions assumed in the forecast and the models used to construct the forecast for inflation and unemployment were much tighter than the actual Swedish and foreign financial conditions. But inputs such as the exchange rate and other asset prices that are used in the forecast were conditional on the market's lower Swedish and foreign yield curves, not on the Riksbank's higher forecasts of the Swedish and foreign policy rates.
In particular, we realize that the Riksbank forecast for foreign policy rates had the effect of supporting a higher policy rate path. Suppose that the forecast for foreign policy rates had been shifted down to equal the market expectations of foreign policy rates, that is, shifted down from the solid gray to the dashed gray line in figure 4 . For an unchanged Riksbank policy rate path, the forecasted interest rate differential between Swedish and foreign interest rates would have increased. This would have induced a forecast of a much stronger Swedish krona, which would have caused forecasted export and employment as well as the forecasted import price inflation to shift down. Then the forecast for inflation would also have shifted downwards, and that for unemployment would have shifted upwards. Everything else equal, there would have been a strong case for the policy rate and policy rate path to be shifted downwards. Such a shift down in the policy rate and policy rate path would have countered these shifts in the forecasts for inflation and unemployment and resulted in forecasts for inflation and unemployment that better stabilized inflation around the target and unemployment around its long-run sustainable rate.
Thus, everything else equal, the high forecast for foreign policy rates served to shift the inflation forecast upwards and shift the 11 The yield curve consistent with a credible repo rate path is adjusted for normal liquidity, credit, and term premia. unemployment forecast downwards, thereby supporting a high policy rate path. That Riksbank inflation forecasts became strongly biased upwards is apparent from figure 6. It shows the Riksbank's CPI inflation forecasts during 2011 and 2012 and the actual outcome of CPI inflation.
Obviously, the market did not agree with either the high forecast for foreign policy rates or the high policy rate path. The market apparently realized that the Riksbank's high policy rate path would bring too strong a krona, with the above consequences, and force the Riksbank to adjust its policy. In discussions that I had with market participants at the time, they indeed did express such views.
As noted, the big discrepancy between the market yield curve and the yield curve consistent with the policy rate path in figure 4 means that the actual financial conditions in the Swedish economy were much easier in September 2011 than if the policy rate path had become credible, what one may call the intended financial conditions. Suppose that the market had suddenly started to believe in the high policy rate path. That is, assume that the market policy rate path, the dashed black line in figure 4, had shifted up to the solid black line. This means that the dashed black yield curve in figure 5 would have shifted up to the solid black yield curve, which means that a five-year interest rate would have increased by 1.7 percentage points, and the krona would have appreciated considerably. As I argued at the September 2011 meeting (Sveriges Riksbank 2011), it would have been a devastating shock to the Swedish economy if the Riksbank policy rate path had suddenly become credible. It seems that it was the economy's good luck that the Riksbank policy rate path lacked credibility. 12
The Broader Picture of Swedish Monetary Policy
The September 2011 decision and policy rate path were part of a bigger picture. In the summer of 2010, the Riksbank had started a period of policy tightening, in spite of a low forecast for inflation and a high forecast for unemployment. This is discussed in detail in Svensson (2011 Svensson ( , 2013 . It led to CPI inflation dropping to zero and the unemployment rate getting stuck at around 8 percent. Both ex ante and ex post, the policy tightening appears to have been premature.
As can be seen in figure 7 , CPI inflation has actually systematically undershot the inflation target in Sweden since the target of 2 percent CPI inflation started to apply in 1995. In spite of this, inflation expectations, including those of the social parties, have been anchored at the target, as can be seen in figure 8 . As discussed in detail in Svensson (2015b) , the fact that average inflation has undershot the target and inflation expectations has led to about 0.8 percentage point higher average unemployment during 1997-2011, compared to if average inflation had equaled the target.
As discussed in Svensson (2014) , according to a counterfactual experiment with the help of the Riksbank's main DSGE model, Ramses, the aggressive leaning against the wind starting in the summer of 2010 has led to unemployment being about 1.2 percentage point higher in 2013 compared to if the policy rate had been kept unchanged at 0.25 percent from the summer of 2010. The solid black line in figure 9 shows the unemployment rate in Sweden, which has stayed up at around 8 percent after the tightening in 2010-11. The dashed black line shows how unemployment would have developed according to the counterfactual experiment. The main reason for the leaning against the wind was concerns about increased risks associated with household debt, although this was not expressed very clearly until later. In the press release of July 1, 2010 (with the June 30 policy decision; Riksbank policy decisions are announced the day after the meeting), there is a paragraph with a somewhat cryptic reference to household debt:
Inflationary pressures are currently low, but are expected to increase as economic activity strengthens. The repo rate now needs to be raised gradually towards more normal levels to attain the inflation target of 2 per cent and at the same time ensure stable growth in the real economy. The Executive Board of the Riksbank has therefore decided to raise the repo rate by 0.25 of a percentage point to 0.5 per cent. Another factor is that household indebtedness has increased significantly in recent years. (Sveriges Riksbank 2010c, italics added) However, the inflation forecast in the July 2010 Monetary Policy Report (Sveriges Riksbank 2010b) actually shows the CPIF inflation forecast (CPIF inflation is CPI inflation for unchanged mortgage rates) falling significantly below the inflation target except towards the end of the forecasting period when it hits the inflation target from below. The unemployment forecast was high and much above the Riksbank's estimate of a long-run sustainable rate. Also, one could argue that GDP growth needed to be much above normal to remedy the large fall in output during the crisis. Furthermore, the minutes from the June 30 meeting indicate the following statements by Governor Ingves:
Mr Ingves further said that an interest rate increase was also a signal to avoid new financial imbalances from building up and that household indebtedness ought not to rise too much. Mr Ingves pointed out that this was something he had noted on several earlier occasions. A low interest rate for too long could lead to a troublesome situation beyond the forecast horizon as a result of a credit expansion. It is of course difficult to measure when house prices and the debt/equity ratio are reaching excessively high levels. But this does not mean it is less important to take them into account in monetary policy. By the time we know all the facts, it is often too late to slow down developments, and this often results in large costs to society. (Sveriges Riksbank 2010a, p. 18, italics added) Thus, a higher policy rate (and a higher policy rate path) could be seen as a warning signal to households about their debt. The majority of the Executive Board that supported Ingves in this decision was arguably considering a high policy rate more or less an independent target for monetary policy besides inflation and resource utilization. One can say that the majority put more weight on normalizing the policy rate than on normalizing inflation and unemployment.
However, according to estimates later published by the Riksbank (Sveriges Riksbank 2014b), the policy rate effect on real debt and the debt-to-income ratio is very small, not significantly different from zero, and there is no evidence of any long-run effect. As discussed in detail in Svensson (2015a) , with these estimates and those of Flodén (2014) and Schularick and Taylor (2012) , one can show that the benefits of a higher policy rate, in terms of lower expected future unemployment because of a lower probability of a future crisis and a less deep crisis if it would occur, are about 0.4 percent of the cost in terms of higher unemployment the next few years. Thus, the benefits are completely insignificant compared to the costs. For the policy to be justified, the benefits should of course have been more than 100 percent of the cost.
In addition, in the last three years, the price level has fallen about 6 percent below what households have expected, substantially increasing the households' real debt burden and arguably increasing rather than decreasing any risks associated with household debt (Svensson 2015a).
The New Zealand Experience
The RBNZ has the longest experience of publishing a forecast for the interest rate, in this case the ninety-day rate, from June 1997. Figure 10 shows the RBNZ policy rate (the Official Cash Rate, or OCR), the ninety-day rate, and the RBNZ ninety-day paths from 1999:Q1 to 2014:Q3. 13 Figure 11 shows the policy rate and market policy rate paths (market expectations of future policy rates) from 2004:Q1 to 2014:Q3.
The New Zealand experience of successes and failures regarding predictability and credibility is not at all as dramatic as the Swedish one. In particular, there are no failures of the same magnitude as the Swedish September 2011 one. This is not surprising, because the broader picture of monetary policy in New Zealand is quite different from that for Sweden. Figure 12 shows CPI inflation, a five-year trailing moving average, and the target midpoint (the midpoint of the target range). The inflation target was changed from 0-2 percent to 0-3 percent in December 1996, and again to 1-3 percent in September 2002, shifting the target midpoint accordingly.
Whereas inflation systematically undershot the target in Sweden, in New Zealand it has been a bit on the high side. We see this more clearly in figure 13 , where I show the deviation from the target midpoint, a five-year trailing moving average, and the average from 1992, two years after the target was starting to apply. As we can see, inflation has on average overshot the target midpoint by about half a percentage point.
In Sweden, as mentioned, inflation expectations have been anchored at the target, in spite of inflation on average undershooting the target. Svensson (2015b) shows that this has led to higher average unemployment than if inflation had on average equaled the target. If inflation expectations in New Zealand had been anchored at the target midpoint, by the same logic we might have seen average unemployment actually being lower than if inflation had on average equaled the target midpoint. However, as is apparent from figure 14, five-year moving averages of inflation expectations do not deviate much from those of inflation, so given this, there is no reason to expect any impact on average unemployment from inflation overshooting the target. In other words, this indicates that inflation expectations have adjusted to make the long-run Phillips curve vertical for New Zealand, in contrast to what I have shown during 1997-2011 for Sweden in Svensson (2015b) . However, we do see inflation undershooting the target midpoint during the last few years, although much less than in Sweden. Furthermore, figure 9 indicates that the unemployment performance is better in New Zealand, and in particular unemployment has come down recently whereas it has stayed up much higher in Sweden.
Before looking at some specific dates, we might note that the comparison of the new RBNZ ninety-day path and the market policy rate paths is complicated by the circumstance that the latter refers to market expectations of the policy rate, the Official Cash Rate. The average ninety-day rate during the period 1999:Q1 to 2014:Q3 is 0.24 percentage points higher than the average policy rate. This might be interpreted as a rough estimate of an average ninety-day premium over the OCR. According to the pure expectations hypothesis, the ninety-day rate should equal a leading ninety-day moving average of the expected policy rate. This means that the ninety-day rate should exceed the policy rate by more (less) if the policy rate is expected to rise (fall) over the next ninety days. Taking into account the average premium, the spread between the ninety-day rate and the policy rate would then exceed or fall short of 0.24 percentage points according to whether the market policy rate is upward or downward sloping. As we see in figure 10 , the spread indeed seems to be on average larger when the policy rate is rising than when it is falling.
Furthermore, the comparison between the new and old policy rate path is not as straightforward as in the Riksbank case. This is because the RBNZ publishes a ninety-day path only after every second of its eight meetings per year, whereas the Riksbank publishes a policy rate path after each of its six meetings per year. Thus, the shift from the old to the new RBNZ ninety-day path is less informative in the New Zealand comparison, and it is difficult to assess how much of this shift was implicit at the previous meeting when no path was published.
If we look at some specific dates, figure 15 , from March 2005, is an example of a relative success, I believe. The RBNZ had in January 2005 kept its policy rate unchanged at 6.5 percent. In March, it increased the policy rate by 0.25 percentage points to 6.75 percent and shifted up the relatively flat ninety-day path relative to the path it had published in December. 14 We see from the solid gray line that the increase in the policy rate and the new ninety-day path was relatively well anticipated. After the announcement, the market policy rate shifted up a little, remaining roughly parallel to the new ninety-day path, indicating relatively good credibility of the ninety-day path. Figure 16 shows another example under the difficult circumstances in the beginning of the global financial crises, somewhat similar to the Riksbank experience in figure 3A . The RBNZ had lowered the policy rate by 1.5 percentage points from 5 to 3.5 percent in January 2009 (without publishing a new policy rate path). In March, it lowered the policy rate by another 0.5 percentage points to 3 percent, and published a new ninety-day path. The solid gray line shows that this was well anticipated, although the market might have anticipated a somewhat larger cut. After the announcement, the market policy rate path shifted up a bit, indicating reasonably good credibility of the new ninety-day path. Figure 17 , from December 2009, shows an example where, before and after the announcement, the market policy rate path indicates tighter policy than the RBNZ ninety-day path. Because the market policy rate path is upward sloping, the corresponding market ninety-day path (the path of market expectations of future ninetyday rates) would be more than 0.24 percentage points above the market policy rate path, putting it significantly above the RBNZ ninety-day path. Thus, on this occasion, the actual financial conditions were substantially tighter than the intended ones. Figure 18 , from December 2011, gives an example of how the published ninety-day path has low credibility and that the actual financial conditions are much easier than the intended ones. Furthermore, figure 19 shows that the market seemed to anticipate quite well that a lower policy rate path and easier intended policy would be implemented in March 2012. During this time, all the action was in the RBNZ ninety-day path and market policy rate paths, because the policy rate was kept unchanged at 2.5 percent.
In figure 20 , from December 2013, we again see an example of the RBNZ ninety-day path being well anticipated before the announcement and quite credible after the announcement. The FOMC has used verbal forward guidance about its likely future policy settings at various times in the past. As discussed by Williams (2012) , in the summer of 2011 that forward guidance became more explicitly a tool to influence expectations of the future path of the policy rate and thereby longer-term interest rates and financial conditions. As an example, in August 2011, the FOMC stated that it "anticipates that economic conditions . . . are likely to warrant exceptionally low levels for the federal funds rate at least through mid-2013." This statement thus communicated that the FOMC was likely to keep the federal funds rate near zero for at least another two years, longer than many private-sector economists had been thinking. As a result, longer-term Treasury yields fell between 0.1 and 0.2 percentage points, a substantial fall. In January 2012, the FOMC started to provide more specific information about FOMC participants' assessments of the appropriate future policy rate setting, in the form of the dot plot in the Summary of Economic Projections (SEP) (Federal Open Market Committee 2012b, figure 2, lower panel). It is shown in figure 21 (the dashed black line has been added and is discussed below). Each dot in the lower panel indicates the value (rounded to the nearest 1/4 percent) of an individual FOMC participant's judgment of the appropriate level of the target federal funds rate at the end of the specified calendar year or over the longer run. In figure 2 in the SEP, the upper panel (not shown in figure 21 ) shows the number of FOMC participants who judge that, under appropriate monetary policy and in the absence of further shocks to the economy, the first increase in the target federal funds rate from its current range of 0 to 1/4 percent will occur in the specified calendar year. This upper panel shows that the median of the participants' assessments in January 2012 of the date of the first rate increase was sometime in 2014. From this information and the dot plot, one can construct the participants' median policy rate path as the dashed black line in figure 21. One can interpret this policy rate path as the result of a hypothetical simultaneous vote among the participants about the appropriate federal funds target at the end of each specified year. Furthermore, I let the median of the assessments of the date of the first rate increase in 2014 be represented by an assumed The FOMC participants consist of the Federal Reserve Board members and the twelve Federal Reserve Bank presidents. The FOMC members consist of the voting subset of the FOMC participants, that is, the Federal Reserve Board members and the seven voting Federal Reserve Bank presidents. The median of the members' assessments is arguably more relevant for actual policy decisions than the median of the participants' assessment. Furthermore, one may want to take into account the fact that different Federal Reserve Bank presidents vote each year. However, the information in the dot plot does not allow the median of the members' assessment to be calculated. A study of FOMC participants' speeches and announcements would allow several of the dots to be associated with specific members and go some way towards the calculation of the median of members' assessment. Furthermore, some members' votes, in particular the Chair's, may carry more weight than the other votes. A further refinement could take that into account, if the corresponding dots could be identified.
Furthermore, the dot plot reports the FOMC participants' individual assessments of the appropriate future policy rate setting, not the committee's joint assessment. 15 Similarly, the plots with real GDP growth, unemployment, and personal consumption expenditures (PCE) inflation in the SEP report the central tendencies and ranges of each participant's individual projection based on his or her assessment of the appropriate monetary policy. Thus, the SEP does not report a joint committee forecast of inflation, unemployment, and the policy rate similar to the forecasts reported by the Riksbank or the RBNZ. This obviously means that the median projections of inflation, unemployment, and the policy rate in the SEP may be less internally consistent than the forecasts reported by the Riksbank and the RBNZ. Figure 22 shows the federal funds target (plotted at 0.25 percent, the upper limit of the range 0 to 0.25 percent) up to early 2015, the policy rate path of January 2012 constructed as above, and the market policy rate paths the day before and after the announcement. (Note that the year labels on the horizontal axis in figure 22 refer to the beginning of the specified year, so mid-2014 here corresponds to a point between the labels 2014 and 2015 in the figure.) The market policy rate paths are constructed from overnight index swaps (OIS) rates for the end of the specified year. We see that this first dot plot of January 2012 implies a median policy rate path that was reasonably well anticipated by the market and reasonably credible with the market after the announcement. 16 After this January 2012 publication, the FOMC have published these dot plots in the SEP in March, June, September, and December each year-that is, five plots in 2012 and four plots per year thereafter. An examination of the policy rate paths and the market policy rate paths before and after the announcement show that up through March 2013, the market expectations for the policy rate at the end of 2015 were somewhat below the FOMC median policy rate. 17 After the so-called taper tantrum in May 2013, market expectations shifted up and were well aligned with the policy rate path from June through December 2013. Figure 23 shows the new FOMC policy rate path and the market policy rate paths before and after the announcement in December 2013 as well as the old policy rate path of September 2013. The market anticipated the new policy rate path very well and the new policy rate was highly credible after publication.
In March 2014, the policy rate path was shifted up, but market expectations stayed lower than the policy rate path. This discrepancy between the FOMC's median policy rate path and market expectations increased over the year and was quite large at the end of the year, in December 2014, as is shown in figure 24 . 18 As we can see, the December 2014 FOMC policy rate path reached a little above 3.5 percent at the end of 2017, whereas the OIS rate for the end of 2017 was a little below 2 percent, more than 150 basis points below the FOMC policy rate path. This large discrepancy between the participants' median policy rate path and the market policy rate path has been much noted and discussed recently (for instance, Christensen and Kwan 2014 , Dudley 2015 , Fleming and MacKenzie 2015 , Wessel 2015 , and Yellen 2015 . Possible explanations suggested for the discrepancy include that the market may judge that some of the highest dots belong to nonvoting participants and that the Chair's arguably more weighty dots may be below the median. Figure 25 shows the December 2014 dot plot together with the median policy rate path and the market policy rate path as of December 2014 (the paths are plotted under the convention that the location of the year labels corresponds to the end of the specified year, so mid-2014 corresponds to the midpoint between the labels 2014 and 2015). We see that all dots for the end of 2017 except the lowest dot lie well above the market expectations (the OIS rate in December 2014 after publication, for the end of 2017). Thus, the discrepancy cannot be explained by the market inferring that the median of the voting members' assessments would be lower than that of the participants' assessments, or that a weighted median with more weight for the Chair would be lower (except in the extreme case that the lowest dot is considered to be the Chair's and all the weight is given to that one). It may also be the case that the market is more pessimistic about the outlook for the U.S. economy than the FOMC participants, or that the market's estimate of the neutral (natural, equilibrium) interest rate is lower than the FOMC participants'. Federal Reserve Board Chair Yellen (2015) observes that many market participants appear to be more pessimistic than the FOMC participants about the outlook for the U.S. economy and notes that respondents to the Survey of Primary Dealers in late January thought that there was a 20 percent probability that, after the date of the first rate increase, the federal funds rate would fall back to zero sometime at or before late 2017 (Federal Reserve Bank of New York, Markets Group 2015). She also notes that the remarkably low level of long-term government bond yields in advanced economies suggests that financial markets place considerable odds on adverse scenarios that would necessitate a lower and flatter path for the federal funds rate than envisioned in the FOMC participants' projections.
The fact that market expectations are lower than the FOMC's policy rate path implies that the market yield curve is lower than a yield curve consistent with the FOMC's forward guidance. As discussed above for Sweden and New Zealand, this means that the actual monetary policy implemented by the market is more expansionary than the monetary policy intended by the FOMC. Furthermore, forward rates at long time horizons are significantly lower than the FOMC's median longer-run policy rate at 3.75 percent. Federal Reserve Bank President Dudley (2015) has concluded that this may warrant a more aggressive path of policy normalization: 19
One significant conundrum in financial markets currently is the recent decline of forward short-term rates at long time horizons to extremely low levels-for example, the 1-year nominal rate, 9 years forward is about 3 percent currently. My staff's analysis attributes this decline almost entirely to lower term premia. In this case, the fact that market participants have set forward rates so low has presumably led to a more accommodative set of financial market conditions, such as the level of bond yields and the equity market's valuation, that are more supportive to economic growth. If such compression in expected forward short-term rates were to persist even after the FOMC begins to raise short-term interest rates, then, all else equal, it would be appropriate to choose a more aggressive path of monetary 19 Dudley is making these comments in the context of his criticism of a mechanical instrument rule such as a Taylor rule. He mentions the discrepancy between the FOMC's forward guidance and market expectations as an example of the loose relation between the federal funds rate, financial conditions, and economic outcomes, making the use of a mechanical instrument rule inappropriate. I have criticized Taylor rules and other instrument rules myself (for instance, in Svensson 2003) , arguing that the use of judgments is a necessary input in good monetary policy. This precludes the reliance on mechanical instrument rules such as the Taylor rule and instead justifies the use of targeting rules and forecast targeting (choosing the policy rate and the policy rate path such that the forecasts of the target variables "look good," where "looking good" means stabilizing inflation around the inflation target and resource utilization around a long-run sustainable rate. policy normalization as compared to a scenario in which forward short-term rates rose significantly, pushing bond yields significantly higher.
Because at the time of writing (March 2015) inflation and inflation forecasts are low relative to the target and unemployment, and unemployment forecasts are not very low relative to a long-run sustainable unemployment rate (especially when possible additional slack is indicated by an involuntary part-time work and a cyclical part of the participation rate), it seems that the U.S. economy is far from any risk of overheating (Evans 2015) . Given this, it may perhaps be a good thing and contribute to better target achievement if actual monetary policy is looser than the FOMC participants' policy rate path.
As shown in figure 26, at the FOMC meeting in March 2015, the median FOMC policy rate path shifted down considerably, that is, towards the market policy rate path. The market policy rate path also shifted down, but less. Thus, the discrepancy between the FOMC path and the market path shrank a bit, but it remained substantial. The fact that two FOMC members known to favor higher policy rates had retired from the FOMC before the March meeting may explain part of the shift down but not all. Somewhat weaker data has probably contributed. Nevertheless, the market is still expecting and implementing a substantially more expansionary monetary policy than is consistent with the FOMC policy rate path.
Conclusions
I believe there are good reasons why forward guidance in the form of publishing a policy rate path has become a normal part of flexible inflation targeting for several central banks. These reasons have been listed above under the headings of transparency, effectiveness, informativeness, justification, and accountability of monetary policy. In this paper, I have assessed the predictability of monetary policy and the credibility of the policy rate path for the Riksbank, the RBNZ, and the Federal Reserve. Here, predictability of monetary policy refers to the extent to which the market anticipates the central banks' policy rate path, and credibility of the policy rate path refers to the extent to which market expectations line up with central bank policy rate path after the publication.
The Swedish experience of publishing a policy rate path has been quite dramatic and special in recent years. In spite of very difficult circumstances during the crisis, in February 2009, the market anticipated a big downward shift in policy rate path quite well, and after publication the market expectations of the future policy rate lined up quite well with the published policy rate path. In contrast, in September 2011, the Riksbank published a high and increasing policy rate path that was completely disregarded by the market. Market expectations before and after publication instead indicated a fall in the policy rate, expectations that predicted the actual outcome of the policy rate very well. This means that the actual monetary policy that the market implemented through its actual yield curve was much easier than intended monetary policy, the yield curve consistent with the Riksbank policy rate path. The market apparently predicted that the Riksbank would have to make a major policy shift towards easier policy.
This very special situation can be understood with reference to the aggressive leaning against the wind and policy tightening that the Riksbank initiated in June/July 2010, because of concerns about household debt. A high policy rate and policy rate path effectively got priority over the standard objectives of flexible inflation targeting, that is, stabilizing inflation around the inflation target and resource utilization around its long-run sustainable path. High difficult-to-justify Riksbank forecasts of foreign policy rates contributed to supporting a high policy rate path but caused a strong positive bias in Riksbank inflation forecasts. As a result of the Riksbank's leaning against the wind, inflation had fallen much below the target and unemployment remained high and much above its longrun sustainable rate. The Riksbank was then forced to lower the policy rate all the way down to the negative range.
The New Zealand experience is much less dramatic. Monetary policy has been better focused on the standard monetary policy objectives. In many cases the market has anticipated the RBNZ policy rate path quite well, and market expectations have lined up well with the path after publication. There are cases when the market has implemented a substantially tighter policy than the one consistent with the RBNZ policy rate path. There are also cases when the market has implemented a much easier policy-for instance, in December 2011. Furthermore, on that occasion the market seems to have been well ahead of the RBNZ, in the sense that the RBNZ in March 2012 followed the market by shifting down its policy rate path to line up well with the market expectations.
The U.S. experience of a published policy rate path in the form of the dot plot is quite short, starting in January 2012. The dot plot reports each FOMC participant's assessment of appropriate monetary policy rather than a joint committee projection. If the median of the dot plot nevertheless is interpreted as an approximation to a joint committee projection and an FOCM policy rate path, the U.S. experience includes cases where the market has anticipated the FOMC path quite well and market expectations have lined up well with the path after publication. More recently, the market path lies significantly below the FOMC path and the market is thus implementing a significantly easier policy than what is consistent with the FOMC path. The reasons for this discrepancy between the FOMC and market paths have been much discussed, but no consensus about the reasons have been reached at the time of writing. Thus far during the short U.S experience, there is no case when the actual financial conditions implemented by the market have been tighter than what is consistent with the FOMC participant's policy rate path.
Even though the New Zealand and U.S. experiences are less dramatic than the Swedish one, it may certainly be interesting and worthwhile to examine more closely what particular circumstances explain when the policy rate path was well anticipated and when it was not, and when the published path was credible after publication and when it was not. This may help in improving the effectiveness and informativeness of the policy rate path.
